Breaking the chain at the membrane: paraoxonase 2 counteracts lipid peroxidation at the plasma membrane.
Lipid peroxidation through electrophilic molecules of extracellular origin is involved in the pathogenesis of many inflammatory conditions. To counteract free radical actions at the plasma membrane, cells host a variety of antioxidative enzymes. Here we analyzed localization, membrane topology, and trafficking of PON2 a member of the paraoxonase family of 3 enzymatically active proteins (PON1-3) found to have antiatherogenic properties. Immunohistochemistry localized PON2 to the villous tip of human intestinal epithelial cells. Employing membrane preparations, surface biotinylation experiments, and mutational analyses in HEK 293T and HeLa cells, we demonstrate that PON2 is a type II transmembrane protein. A hydrophobic stretch in the N terminus was identified as single transmembrane domain of PON2. The enzymatically active domain faced the extracellular compartment, where it suppressed lipid peroxidation (P<0.05) and regulated the glucosylceramide content, as demonstrated by mass spectrometry (P<0.05). PON2 translocation to the plasma membrane was dependent on intracellular calcium responses and could be induced to >10-fold as compared to baseline (P=0.0001) by oxidative stress. Taken together, these data identify the paraoxonase protein PON2 as a type II transmembrane protein, which is dynamically translocated to the plasma membrane in response to oxidative stress to counteract lipid peroxidation.